The microscopic slit bearing gastropods of the northeastern Pacific are reviewed. Since the global monograph of Geiger (2012), one additional species has been described (Anatoma georgii Geiger, 2017). No significant material of other species has changed distributional records or range limits of the known taxa.
Introduction
The microscopic Vetigastropoda in the families Scissurellidae, Anatomidae, and other minor lineages were recently monographed by Geiger (2012) . Since then, one additional species was described (Geiger 2017) . The overall diversity of the group is rather low, comparable to the northwest Pacific, northeast Atlantic and Mediterranean, southern oceans of South America, but somewhat lower than southern oceans of Africa, and significantly lower than Pacific ocean surrounding New Zealand and the waters surrounding Australia. For collecting techniques see Geiger et al. (2007) and Geiger (2012) . Maximum dimension in any direction are given for each species.
Scissurellids are generally found from the intertidal to SCUBA depths on hard substrates. They can be collected alive by rock brushings and algal shakings. Grunge samples often yield empty shells. The diversity is unremarkable for Scissurella and Sinezona; the northeastern Pacific harbors two of the three species of Coronadoa.
Anatomids are generally found from shelf to bathyal and abyssal depths, most likely often on soft substrates. They are collected by dredging or with grab samplers. Relatively few species are known from the northeast Pacific.
The hydrothermal vent environment contains a discrete lineage (Sutilizonidae) that is usually taxonomically placed in the vicinity of the other slit-bearing micro-vetigastropods. There are no representatives of the families Depressizonidae and Larocheidae in the northeastern Pacific.
As detailed in Geiger (2012) there is no justification for any superfamilies in Vetigastropoda because various phylogenies contradict one another at the most fundamental levels. The chief problem is most likely taxon sampling of minor lineages, such as Pendromidae and Larocheidae. Description. Shell to 0.6 mm, trochiform depressed; protoconch with fine axial cords; teleoconch I of 0.825 whorl, 17-20 distinct axial cords, interstices with fine growth marks; teleoconch II 0.33-0.4 whorl; shoulder flat; axial cords as on teleoconch I, spiral sculpture absent; base with distinct constriction below selenizone; sculpture as on shoulder; umbilicus moderately wide, funiculus distinct; aperture subquadratic.
Distribution. Central Baja California to Colombia. Shallow subtidal to 60 m. Scarce. Description. Shell to 0.8 mm, trochiform; protoconch with strong axial cords, apertural varix connected to embryonic cap; teleoconch I ~ 1 whorl, 13-15 strong axial cords; teleoconch II 0.6 whorl; shoulder slightly convex, with fine growth lines; base with spiral lines strongest around open umbilicus.
Distribution. Humboldt Bay, Humboldt County, California, to Jalisco, and Galapagos Islands, Ecuador. Common.
Coronadoa Bartsch, 1946 (Figure 1C-D) Coronadoa Bartsch, 1946: 447-448 . Type species (OD): Coronadoa simonsae Bartsch, 1946. Southern California. Description. Shell to 1 mm; trochiform; protoconch with strong axial cords, interstices with fine growth lines, no apertural varix; teleoconch sculpture with axial ribs; umbilicate; selenizone, foramen lacking.
Coronadoa simonsae Bartsch, 1946 (Figure 1C) Coronadoa simonsae Bartsch, 1946: 281, fig. 103 . Holotype USNM 346655. North Coronado Island, Baja California.
Description. Shell to 0.6 mm, trochiform globular, 20 strong axial cords to lamellae per whorl, adumbilical portion of base occasionally with 1-2 beaded spiral cord; umbilicus narrow, funiculus distinct.
Distribution. Sitka, Sitka County, Alaska, to Asuncion Island, Baja California. Intertidal to 40 m. Uncommon.
Coronadoa demisispira Geiger & McLean, 2010 (Figure 1D) Coronadoa demisispira Geiger & McLean, 2010: 12-15 Description. Shell to 1.9 mm, trochiform globular; protoconch with coarse flocculent sculpture, apertural varix absent; teleoconch I of 0.875-1 whorl, axial cords indistinct, dull, few if any fine spiral lines; teleoconch II of up to 1.5 whorls, suture moderately impressed, sutsel 1.5x as wide as selenizone; shoulder rounded, sculpture dull reticulate; base without constriction below selenizone, same sculpture as on shoulder; umbilicus narrow, funiculus distinct.
Distribution. Northern Japan to Alaska, to about 55˚ N, 173˚ W. 7-70 m. Rare.
Anatoma disciformis (Golikov & Sirenko, 1980) ( Figure 2B ) Description. Shell to 2 mm, trochiform, biconical; protoconch sculpture coarse flocculent, no apertural varix; teleoconch I of 0.5 whorl, axial cords dense, broad; teleoconch of up to II 1.75 whorls, suture impressed, sutsel very narrow; shoulder rounded, axial cords dense, low, interstices as wide as cords, spiral lines forming reticulate pattern; base sculpture similar to shoulder; umbilicus, funiculus distinct. Distribution. Moneron Island, Russia, to Aleutian Islands, Alaska, to about 52˚ N, 174˚ W. 7-210 m. Rare. (Dall, 1905) . 183 m, off La Jolla, San Diego, San Diego County, California. 3.2 mm (SBMNH 103215, neotype). F. Anatoma lyra (Berry, 1947) Shoulder slightly convex, with finest growth lines, last 0.125 whorl with about a dozen finest spiral threads, suture impressed, sutsel about as wide as selenizone, base biconvex, with distinct ridge at midpoint, without constriction below selenizone, same sculpture as on shoulder, periumubilical cord distinct, no funiculus. Umbilicus moderately wide. Aperture subquadratic. Selenizone at periphery, rather narrow for genus, keels low, slit with parallel margins. Distribution. Aleutian Islands to Alaska mainland, intertidal to 7 m. Rare. Remarks. The species had been misidentified by Geiger (2012: fig. 784A ) as a juvenile of A. lyra. The latter always has distinct axial sculpture on the teleoconch. Description. Shell to 3.8 mm, trochiform, biconical, very thin, fragile; protoconch sculpture flocculent, apertural varix not connected to embryonic cap; teleoconch I of 0.6-0.75 whorl, strong spiral cord in position of selenizone, ~32 raised axial cords; teleoconch II of up to 2.25 whorls, suture little impressed, sutsel never wider than half width of selenizone; shoulder rounded, fine spiral cords predominant, crossed by weaker axial lines; base with spiral lines or steps, more widely spaced towards umbilicus without funiculus.
Anatoma janetae
Distribution. Nitinat Canyon, Washington, to East Pacific Rise. 850-2600 m. Rare.
Anatoma kelseyi (Dall, 1905) ( Figure 2E , 2G) Description. Shell trochiform-globose, to 6 mm (holotype), typically <4 mm; protoconch sculpture reticulate, apertural varix barely connected to embryonic cap; teleoconch I of 0.75 whorls, ~ 38 axial cordlets; teleoconch II of 3.125 whorls in 3.2 mm specimen, sutsel increasing with growth in width from less than width to more than width of selenizone; shoulder rounded, suture moderately impressed, many fine axial cords, intersected by a good dozen finest spiral lines; base with weak constriction below selenizone, wider reticulate pattern; umbilicus narrow, funiculus indistinct. Distribution. Aleutian Islands and Alaska, to ~32˚ N in southern California. 55-2000 m. Scarce.
Anatoma lyra (Berry, 1947) ( Figure 2F ) Scissurella lyra Berry, 1947: 268-270, pl Description. Shell to 2.3 mm, trochiform low-globular; protoconch with flocculent sculpture, apertural varix absent; teleoconch I of 0.5-0.6 whorl, faint axial cords; teleoconch II of up to 2 whorls, suture deeply impressed, sutsel very narrow on early whorls, as wide as selenizone in fully grown specimens; shoulder rounded, weak to strong axial cords crossed by half dozen spiral lines; base rounded, reticulate sculpture; umbilicus, funiculus distinct.
Distribution. Aleutian Islands and Bering Sea, Alaska (to about 59˚ N) to about 32˚ N in southern California. 10-250 m. Scarce.
Sutilizonidae McLean, 1989 [= Temnocinclidae McLean, 1989 ( Figure 3A-B) Description. Shell to 4 mm, limpet shaped, axial and spiral sculpture, slit closed to foramen, protoconch pitted. Nacre absent, color off-white. For anatomical details see Geiger (2012) Description. Coiling axis more or less at right angle to apertural plane. Description. Morphology as for genus. Distribution. Eastern Pacific rise hydrothermal vents, ~1500-3000 m. Rare.
Discussion
The global scissurellids were recently monographed in detail by Geiger (2012) . Since then, a few additions have been made, such as new distributional records in the Mediterranean (Micali & Geiger 2015) and some new species from Brazil (Pimenta & Geiger 2015) . In the northeast Pacific faunal province, A. georgii was added, while no additional material has come to light that would confirm or extend geographic or bathymetric ranges. Some species still remain known from only a few samples; additional material would be welcome to fill in biogeographic gaps and add anatomical details for more species.
McLean (co-)described one Coronadoa species, two Anatoma species, and all hydrothermal vent taxa. McLean described one species twice (Anatoma keenae = A. epicharis) and introduced A. baxteri as a synonym for A. lyra as detailed in Geiger (2012) . He had not proposed any further taxa in his manuscript, which kept the task here simple. The introduced synonyms in Anatoma can be attributed to smaller and larger specimens being considered discrete taxa, and that temporal continuity was not taken into consideration. The former was even more evident in his treatment of the Seguenziidae (see Geiger this volume), where all taxa attributable to growth stages of the same species were recognized, and additional names were introduced. The latter may be seen in the context of McLean's well-known low regard for fossils, which he referred to as "very dead shells." Accordingly, revisions including McLean taxa should carefully consider the possibility of excess names.
